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Yukinobu Kuwahara* : Metzgeria fukuokana, sp. nov., with 
notes on the monoecious species of Metzgeria (Hepaticae) 

: ? *-*?**& (wm) © 1 mm, wmm 
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The oil bodies of the Metzgeriaceae are indistinct, and only occasionally 
are minute, scattered oil bodies observed. Those as large as are found in 
the species described below are unique in the family. In addition to the oil 
bodies, this new species differs from all other monoecious species of Metzgeria 
in having a distinctly larger number of cells in the seta cross-section: both 
of these are established taxonomic characters in the Hepaticae. 

Metzgeria fukuokana Kuwah., sp. nov. (Figs. 1-21). 

Monoica. Frons dichotoma, 1.0-1.5 cm longa, 0.6-1.6 mm lata. Alae 13- 
27 cellulas latae, cellulae alarum mediae 32-46- (55) x 23-36 jum. Costa cellulis 
corticalibus anticae 2, posticae 2-3 seriatis. Gemmae ignotae. Seta cum 28- 
32 cellulas crossa. 

Thallus dichotomously branched, plane or slightly convex dorsally, 
occasionally somewhat narrowed toward the broadly obtuse thallus-apex, 
pale-green when dry, 1.0-1.5 cm long, 0.6-1.6 mm wide; adventitious shoots 
commonly produced. Midrib bounded by 2 rows of epidermal cells on the 
dorsal side, and 2-3 epidermal cells on the ventral side. Lamina 13-27 cells 
broad from midrib to the thallus-margin. Cells of thallus somewhat pellucid, 
cuticle smooth. Laminal cells 32-46- (55) x 23-36 /um in the middle thallus, 
21-43 x 18-29- (32) ftm at the thallus-margin, walls slightly thickened, trigones 
minute. Cells of the midrib 25-60x 20-43 ^m on the dorsal side, 25-53 x 
20-48 jum on the ventral. Oil bodies. rounded, flat, 4-14 j«m in diameter, 
without granular structure, 1-2 per thallus-cell, smaller oil bodies up to 5 
per cell, bluish-grey. Hairs sparsely produced on the ventral side of the 
midrib, only occasionally produced at the thallus-margin, borne singly; hairs 
somewhat flexuous, 85-210- (430) jtim long. Gemmae not seen. In cross-section 
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of the thallus midrib arched on both sides, 70-90 pm thick, dorsal epidermal 
cells 11-20 pm thick, ventral epidermal cells 11-23 ^m thick; medulla of (6)- 
9-13— (17) cells in (2)-3-4-(5) tiers, medullary cells 9-25x6-16 pm, walls 
somewhat thickened; laminal cells 27-40 pm thick in the middle, occasionally 
somewhat inflated. Monoecious. Male branches globose or subglobose, 190- 
350 pm in diameter, hairs rarely produced on the outer surface, cells of the 
midrib 32-61 x 10-18 pm, laminal cells 29-50 x 21-34 pm ; female involucres obo- 
vate, strongly convex, 250-390 pm long, hairy along the margin and on the 
outer surface, the cells 20-40 x 16-29 ^m. Calyptrae fleshy, club-shaped, up to 
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Figs. 19-21. Metzgeria fukuokana Kuwah. Oil bodies, 21— with 
some plasmolysis; 19, 21, xca. 350, 20, x700. 
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1.3mm long (with immature capsules), hairy on the outer surface, cells of 
the outer surface 29-70x21-36 pm, walls and trigones somewhat thickened; 
the calyptra-wall 5-7 cells thick in cross-section. Setae in cross-section 
consisting of 15-17 epidermal cells and 11-15 inner cells, totally of 26-32 
cells. Mature capsules not seen. 

Japan. Fukuoka Prefecture: Ohnojo-shi, Ushikubi, alt. ca. 30m, shrine 
wood, on tree trunk (Cinnamomum ), 30 December 1977, Coll. Y. Kuwahara 
9014 (Holotypus NICH, Isotypus NY) ; 12 February 1971, Coll. Y. Kuwahara 
7900. 

The oil bodies, as ordinarily seen, are light green-yellow with reflected 
light of the chloroplasts. They lack granular structure and are generally 
similar to oil globules found throughout the plant kingdom. They are present 
throughout the thallus-tissue, and their size and number per cell is not related 
to the developmental stage of thallus-cells, except for the immediate area 
around the apical meristem. Oil bodies previously known in Metzgeriaceae 
are 0.5-2.0 p m in diameter and up to about 80 per cell, while the ones pre¬ 
sent in this new species are 4-14 in diameter, 1-2-(5) per cell. 

The total number of 26-32 cells of the seta is large, as opposed to the 
14-26 cells of all other monoecious species. The two remaining monoecious 
Japanese Metzgeria species, M. conjugata Lindb. and M. japonica (Hatt.) 
Kuwah. have 18-23 cells in seta cross-section (consisting of 14-16 epidermal 
cells and 4-7 inner cells), and a somewhat smaller width of the lamina of 
(9)-13-20-(24) cells wide. 

Notes on monoecious Metzgeria species Of some 200 species in the family 
Metzgeriaceae, only 14 species are recognized with a monoecious sexual con¬ 
dition. These monoecious species are morphologically very similar to each 
other, anc( a summary of their features is given below. 

Thallus dichotomously branched, moderate in size, 1-4 cm long, obtuse 
at the apex, pale-green when dry. Epidermal cells of the midrib in 2 rows 
dorsally, in 2-5-(6) rows ventrally; lamina (8)-12-22-(27) cells broad from 
midrib to the thallus-margin. Laminal cells 33-60- (103) x 27-40- (54) pm in the 
middle, cuticle smooth. Midrib in cross-section consisting of (6)-10-22 medul¬ 
lary cells in (2)-3-5 tiers, laminal cells plane, not protruding. Hairy at the 
thallus-margin and on the ventral side of the midrib, occasionally sparsely 
hairy on the ventral laminae; hairs straight, rarely falcate. Gemmae not 
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produced. Sporophytes commonly produced. Setae in cross-section con¬ 
sisting of 10-17 epidermal cells and 4-9-(15) inner cells, totalling of 14- 
26-(32) cells. Capsule-valves 420-800 gra long, 170-400 ^m wide in the 
middle; elaters 5.5-8.0 gm wide in the middle, spores 15-22-(26) g m in dia¬ 
meter. 

Blue pigmentation, a tapered thallus, gemmae produced on the dorsal 
surface of the thallus, and mucilaginous gemmae are characters not observed 
in this group of species. It is highly improbable that additional new monoe¬ 
cious species of Metzgeria will be found with the taxonomic characters 
exceeding the range of variation described above. The structural similarity 
of these 14 species becomes even closer when such characters are excluded 
as large thallus-cells (56-103 x 35-54 gm in the middle lamina) and falcate 
thallus-hairs of the narrowly endemic Metzgeria monoica Kuwah. et Engel of 
southern Chile. It is also known that the monoecious Metzgeria conjugata 
Lindb. has a smaller range of variation in the capsule-wall structure than do 
the dioecious M. decipiens (Massal.) Schiffn. & Gotts. and M. furcata (L.) 
Dum. (Kuwahara 1976). 

There is often continuous morphological variation in relationship to geo¬ 
graphical range. This variation is most typically observed in the structure 
of the midrib. Metzgeria conjugata Lindb. is morphologically well-developed 
in Europe with the midrib of the species covered by (2)-3-5-(6) epidermal 
rows of cells on the ventral side. The midrib structure gradually becomes 
smaller in plants found in the lower latitudes. Broadly speaking, in North 
America and Japan there are 2 to 4 rows of epidermal cells on the ventral 
surface, while in tropical Asia and other lower latitudinal regions the midrib 
has 2 epidermal rows of cells on the ventral side. However some variations 
do occur occasionally in this cline, for instance, a monoecious Metzgeria from 
Malay Peninsula (alt. 1200 m, Kuwahara 8476) has a midrib structure of 2-5 
epidermal rows on the ventral side. 

The Javanese Metzgeria conjugata Lindb. var. minor Schiffn. has a very 
small thallus, and seems to be an extremely reduced taxon within the monoe¬ 
cious Metzgerias and I propose specific status, Metzgeria minor (Schiffin.) 
Kuwah. Also in forests of southeast Asia a great reduction of the gameto- 
phyte has been observed in Metzgeria foliicola Schiffn. (Kuwahara 1978). 

While the monoecious species of Metzgeria are commonly distributed in 
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the northern temperate zone, tropical Asia and Pacific Oceania, such species 
are uncommon in South America and Africa, and absent in New Zealand. 
A detailed study of morphological variation within the monoecious Metzgeria 
species is needed, using as many specimens as possible from various geogr¬ 
aphical areas. 

For the Japanese populations, I recognize Metzgeria japonica (Hatt.) 
Kuwah. to include those plants with a midrib covered by 2-(3) rows of 
epidermal cells on the ventral side, and M. conjugata Lindb. for those plants 
with the ventral epidermal cells of the midrib in (2)-3-4 rows. In addition,, 
the thallus of Metzgeria conjugata, compared to M. japonica, is wider in cell 
number and more often produces geminate hairs at the thallus-margin. 

A list of the 14 known monoecious species of Metzgeria follows (taxa 
below species level are not included). 

Metzgeria conjugata Lindb., Acta Soc. Sci. Fenn. 10: 495 (1875). Distri¬ 
bution. Europe, North America, Japan, and Colombia. 

Metzgeria fukuokana Kuwah., Jour. Jap. Bot. 53 : 264 (1978). Distribution. 
Japan (Fukuoka). 

Metzgeria himalayensis Kashyap, Jour. Bombay Nat. Hist. Soc. 26 : 280 
(1917). Distribution. Himalaya. 

Metzgeria japonica (Hatt.) Kuwah., comb. nov. Basionym: Metzgeria 
conjugata Lindb. var. japonica Hatt., Jour. Hattori Bot. Lab. 15: 80 (1955). 

-- Metzgeria conjugata Lindb. subsp. japonica (Hatt.) Kuwah., Jour. Hattori 

Bot. Lab. 20; 135 (1958). Distribution. Japan and Himalaya. 

Metzgeria lindbergii Schiffn., Kais. Akad. Wien 67: 182 (1898). Distribu¬ 
tion. Chiefly southeast Asia. 

Metzgeria mauina Steph., Sp. Hepat. 6: 55 (1917). Distribution. Hawaii,, 
New Caledonia, eastern Himalaya. 

Metzgeria minor (Schiffn.) Kuwah., comb. nov. Basionym: Metzgeria 
conjugata Lindb. var. minor Schiffn., Nova Acta 60(2) : 271 (1893). Distribu¬ 
tion. Java. 

Metzgeria minuta Kuwah., Jour. Hattori Bot. Lab. 31 : 166 (1968). Distri¬ 
bution. Philippines (Luzon I.) 

Metzgeria monoica Kuwah. et Engel, Hikobia 8(3-4) : in press (1978). Dis¬ 
tribution. Chile (Brunswick Peninsula). 

Metzgeria oceanica Kuwah., Jour. Hattori Bot. Lab. 23: 22 (1960). Dis- 
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tribution. Hawaii, New Caledonia, Samoa, and Fiji. 

Metzgeria pectinata Steph., Sp. Hepat. 6: 58 (1917). Distribution. Hawaii, 
New Caledonia, Samoa, Fiji, Tahiti, Borneo, Philippines, and Australia. 

Metzgeria santessonii S. Arnell, Sv. Bot. Tidskr. 49(1-2) : 235 (1955). 
Distribution. Chile (Chiloe and Juan Fernandez Is.). 

Metzgeria saxbyi Pearson, Ann. Crypt. Exot. 4: 70 (1931). Distribution. 
Gahna, Cameroons, and South Africa. 

Metzgeria simplex Lorbeer in K. Mull., Hedwigia 80: 115 (1941). Distri¬ 
bution. Europe. 

Two species were previously treated as synonyms under Metzgeria con- 
jugata Lindb. subsp. japonica (Hatt.) Kuwah. (Kuwahara 1965) and should 
now be studied further. These are Metzgeria lutescens Steph. (Sp. Hepat. 6: 
54, 1917) and Metzgeria madagassa Steph. (Sp. Hepat. 1 : 292, 1900) whose 
morphological characters are contained entirely within the range of variation 
of these 14 monoecious Metzgeria. 

I am grateful to Dr. Dale H. Vitt of The University of Alberta, Edmon¬ 
ton, Canada, for reading the manuscript. 
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